Reconstitution of cyclin-dependent cdc2 and cdk2 kinase activities in vitro.
The genes that encode human cdc2 and cdk2 proteins are essential for cell cycle progression. In this report, we describe the purification of cyclin-associated cdc2 and cdk2 kinases as well as cyclin-free cdc2 and cdk2 protein preparations from HeLa cells. The cdc2-cyclin B kinase complex that we have isolated, consisting of two polypeptides of p60 (cyclin B) and p34 (cdc2), phosphorylated both the p34 and p70 subunits of the three-subunit human single-stranded DNA-binding protein (also called RP-A), a DNA replication and repair factor. We also partially purified a histone H1 kinase activity that is associated with the cdk2 and cyclin A proteins. Purified human cyclins A and B1, overproduced in bacteria, complemented a cellular fraction enriched in cdc2 and cdk2 proteins to reconstitute histone H1 kinase activity. Using this complementation system, human cdc2 and cdk2 proteins were purified and separated from one another. Glycerol gradient analyses demonstrated that the purified cdk2 (p33) protein co-sedimented with a cyclin A-dependent H1 kinase activity. Thus, cdk2 and cyclin A proteins are components that assemble to yield a kinase complex that catalyzes the phosphorylation of histone H1.